The structures of 1,2,5-oxadiazole (furazan, 1), 2,1,3-benzoxadiazole (benzofurazan, 2) and 2,1,3-benzothiadiazole (piazthiole, 3) have been calculated by ab initio and density functional theoretical (DFT) methods. Within a given basis a DFT methodology seems to be superior to RHF and MP2 methods.
Abstract:
The structures of 1,2,5-oxadiazole (furazan, 1), 2,1,3-benzoxadiazole (benzofurazan, 2) and 2,1,3-benzothiadiazole (piazthiole, 3) have been calculated by ab initio and density functional theoretical (DFT) methods. Within a given basis a DFT methodology seems to be superior to RHF and MP2 methods.
Although benzofurazanes were already described at the end of the last century 1 the structure of the parent compound (2) seems to be unknown 2 ' 4, 5 . Certain quantum chemical methods have now reached a state of maturity where reliable results (e.g., bond distances, bond angles) can be obtained with a degree of confidence that they can be judged against experimental data and there are several reports, where experimental data have been scrutinized critically 6 . Therefore a study was undertaken to obtain geometrical data (bond lengths, bond angles) of 2 and 3 which should be more reliable than those reported In order to test the suitability of quantum chemical methods for compounds of this type first calculations were performed for furazan (1,2,5-oxadiazole, l) 7 , since the exact geometry of this compound has been determined by microwave spectroscopy 8 . In Table 1 14 are used. These observations are in line with results obtained for other compounds of a similar type (nonclassical furoxans 22 , fiiroxans 23 , benzofiiroxans 23 ). The extension of these calculations to benzofurazan (2, Table 2) reveals that the geometry of the heterocyclic moiety in 2 remains nearly the same as in 1 irrespective the fact that a benzene ring is annulated to 1. Additionally benzofurazan must be considered as a strongly localized o-quinoid system The stability of these compounds can of course be understood quite simply within the HMO level taking into consideration the principle of topological charge stabilization 24 . Although the exact geometry of 2 seems to be unknown there are a few X-ray data of substituted benzofiirazans 5 . Compared with these data DFT calculations seem to be most reliable in predicting the geometry of these compounds; the influence of an extended basis set within this methodology (6-31G* -6-311G**) seems to be only marginal (Table 2 ). It is of course of interest whether the predictive power of these methods is also applicable to heterocyclic systems which contain second-row elements. 2,1,3-Benzothiadiazole (piazthiole, 3) was chosen as a model system The results of various theoretical methods are given in Table 3 . Again there seems to exist no exact structure determination of the parent compound 3, but structures of a few substituted derivatives 25 and metal complexes 26 have been reported. Provided that metal complexation does not change the geometry of the parent compound considerably there is again a good correspondence between experimental data and DFT results except the bond distance r, 2 (N-S) and r 3aJa , which both are calculated approximately 0.02 Ä to long. 26 As already observed for 1 (and 2) there is no crucial influence of the basis set (6-31G* =* 6-311G**). In conclusion it can be stated that DFT methods of the type described above (B3LYP/6-31G*) are valuable theoretical tools for structure determinations of even unusual heterocyclic systems.
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